Pre-cold acclimation improves the immune function of trachea and resistance to cold stress in broilers.
Acclimation can alleviate the damage caused by adverse environmental factors. To investigate the effects of cold stimulation on immunity in tracheal of broilers, 360 one-day-old chicks were raised at normal temperatures during 1-7 days. From 8 day, G1 (control) continued to be raised at normal temperatures, whereas G2 and G3 (treatment groups) were cold-stimulated at 3°C and 12°C below the temperature of G1, respectively. At 42 day, all the groups were subjected to a 24-hr acute cold stress, designated as S1, S2, and S3. Tracheal tissues were collected to detect gene levels of immunoglobulins, antimicrobial peptides, Hsps, and cytokines, and oxidative stress-related indicators at 14 day, 42 day, and 43 day, and protein levels of Hsps and proinflammatory cytokines as well as morphology changes at 42 day and 43 day. The results showed that, compared with 42G1, tracheal structure of 42G2 was basically intact, and gene levels of immunoglobulins and antimicrobial peptides increased (p < 0.05), whereas tracheal structure of 42G3 was destroyed, with decreased levels of immunoglobulins ( p < 0.05), and increased levels of Hsps and proinflammatory cytokines ( p < 0.05). At 43 day, tracheal damage was visible and gene levels of immunoglobulins and antimicrobial peptides decreased in S1 ( p < 0.05). Tracheal structure was relatively intact and gene levels of antimicrobial peptides increased in S2 ( p < 0.05). Compared with S1 and S3, immune-related gene levels in S2 were higher, and Hsps and proinflammatory cytokines levels were lower. The results demonstrate that cold stimulation of lower 3°C from 8 to 42 day led to cold acclimation, which improved immunity of tracheal mucosa and resistance to cold stress in broilers.